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Abstract of JP7280583 

PURPOSE :To provide a portable 
navigation system which allows 
easy azimuth identification. 
CONSTITUTION:A map drawing 
part 28, according to azimuth of 
device detected by a azimuth 
sensor 40, draws map drawing 
data 243 and character data 244, 
etc., of a map information storing 
part 24 on a display 12 as map 
screen conforming to actual 
azimuth. A guide information 
generating part 20, when 
device's azimuth conforms to 
that of destination or 
recommended path, outputs 
guide sound from a speaker 13, 
and in addition, an arrow mark 
indicating the direction of 
destination, etc., is displayed on 
a display 12. 
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[0033] On the one hand, when route data does not exist in the 
step 10, the guide information generation section 20 judges 
whether or not there is destination data in navigation RAM (step 
20) . When there is destination data (step 20/ Y) , the guide 
information generation section 20 calculates a bearing of the 
destination from coordinate data included in the destination 
data and measurement data of the current position measurement 
section 26 (step 21) . Then, on the basis of a detected value 
of the bearing sensor 40, it is judged whether or not a bearing 
of the destination accords with a bearing of the device (step 

22) , and when they accord with each other (step 22, Y) , a big 
arrow is displayed on a display 12 as shown in Fig- 7 (B) (step 

23) . Then, a guide sound is outputted with large sound volume 
(step 24), and it is transferred to the step 16. 

[0034] When it is judged that the bearing of the destination 
does not accord with the bearing of the device in the step 22 
(N) , it is judged whether or not an angle between the bearing 
of the destination and the bearing of the device is within a 
fixed angle, e.g., it is 10° or 15° or less (step 25). When 
it is within the fixed angle (step 25: Y) , a guide sound is 
outputted with small sound volume (step 26), and when it is 
not within the fixed angle, it is transferred to the step 16. 
Meanwhile, when the destination data does not exist in the step 
20 (N) , it is transferred to the step 16 to perform only rotation 
display of a map as shown in Fig . 5, without performing an output 



of the guide sound and display of the big arrow as shown in 
fig. 6 (B) and Fig. 7 (B) . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An information storage means for advice by which at least one side of the positional 
information of the destination and the path information to the destination was memorized as an object of 
advice, A bearing decision means for advice to judge bearing for [ which was memorized by a current 
position detection means to detect the current position of the body of equipment, and said information 
storage means for advice against the current position detected with this current position detection 
means / said ] advice, A bearing detection means of a body to detect bearing which said body of 
equipment has turned to, and bearing of the body of equipment detected with this bearing detection 
means of a body, A body sense decision means to judge the sense of said body of equipment over 
bearing for [ said ] advice from bearing for [ said ] advice judged with said bearing decision means for 
advice, Portable navigation equipment characterized by providing an advice sound output means to 
output an advice sound according to the sense of said body of equipment judged with this body sense 
decision means of equipment. 

[Claim 2] A map information storage means by which map information was memorized, and a display 
means to be fixed to said body of equipment and to output image information, Portable navigation 
equipment according to claim 1 characterized by having a map drawing means to make the map 
information memorized by said map information storage means in agreement with actual bearing based 
on bearing of said body of equipment detected with said bearing detection means of a body, and to draw 
for said display means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to portable navigation equipment. 
[0002] 

[Description of the Prior Art] Navigation equipment shows a current location, the direction of the 
destination, or the path to the destination to geography to an unfamiliar person, and portable navigation 
equipment is developed in recent years for those who move on foot etc. Portable navigation equipment 
draws the path to a mark and the destination which shows the map and the current position of the its 
present location circumference in a display. Moreover, advice in the direction of a track for going to 
advice to the current position or the destination etc. is outputted with voice. The map displayed on a 
display is drawn so that the upper part of a display may become north, and the pocket person (guide-ed) 
of portable navigation equipment can recognize the direction which he has turned to actually, the 
direction which should progress by seeing this map. 
[0003] 

[Problem(s) to be Solved by the Invention] With conventional portable navigation equipment, even 
when the building which serves as a mark in the map on the drawn display is in front in a slight right 
slanting, it may be unable to be recognized easily, for example in which direction it is located in the 
scene as which the building regards itself actually. In such a case, the direction which he has turned to 
had to be changed, the situation of surrounding actual its own building or a path had to be checked with 
the building on a map etc., and the compass had to be possessed, and actual bearing and bearing on the 
drawn map had to be doubled. Thus, it was difficult for a guide-ed to recognize the direction and the 
direction which should progress of an object in the situation of a actual path. 

[0004] Then, the object of this invention is to offer the portable navigation equipment which can make 

direction recognition easy. 

[0005] 

[Means for Solving the Problem] An information storage means for advice by which at least one side of 
the positional information of the destination and the path information to the destination was memorized 
as an object of advice in invention according to claim 1, A bearing decision means for advice to judge 
bearing for [ which was memorized by a current position detection means to detect the current position 
of the body of equipment, and said information storage means for advice against the current position 
detected with this current position detection means / said ] advice, A body sense decision means judge 
the sense of said body of equipment over bearing for [ said ] advice from bearing for [ said ] advice 
judged with a bearing detection means of a body detect bearing which said body of equipment has 
turned to, and bearing of the body of equipment detected with this bearing detection means of a body 
and said bearing decision means for advice, Portable navigation equipment is made to possess an advice 
sound output means to output an advice sound according to the sense of said body of equipment judged 
with this body sense decision means of equipment, and said object is attained. A map information 
storage means by which map information was memorized to portable navigation equipment according to 
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claim 1 in invention according to claim 2, The map information memorized by a display means to be 
fixed to said body of equipment and to output image information, and said map information storage 
means is based on bearing of said body of equipment detected with said bearing detection means of a 
body. A map drawing means to make in agreement with actual bearing and to draw for said display 
means is made to provide, and said object is attained. 
[0006] 

[Function] With portable navigation equipment according to claim 1, the bearing decision means for 
advice judges bearing for [ to the current position detected with the current position detection means / 
which was memorized by the information storage means for advice ] advice. A body sense decision 
means judges the sense of the body of equipment over bearing for advice from bearing of the body of 
equipment detected with the bearing detection means of a body, and bearing for advice judged with the 
bearing decision means for advice. And an advice sound output means outputs an advice sound 
according to the sense of the body of equipment judged with the body sense decision means of 
equipment. With portable navigation equipment according to claim 2, a map drawing means makes the 
map information memorized by the map information storage means in agreement with actual bearing 
based on bearing of the body of equipment detected with the bearing detection means of a body, and 
draws for a display means. 
[0007] 

[Example] Hereafter, one example in the portable navigation equipment of this invention is explained to 
a detail with reference to drawing 1 thru/or drawing 12 . Drawing 1 expresses the appearance of the 
portable navigation equipment 10 by this example. Portable navigation equipment 10 is the weight and 
magnitude of extent which are put on a palm, and has the input key 1 4 grade for performing the 
loudspeaker 13, the electric power switch, and the various actuation to which the display 12 on which 
advice information, such as a map of the its present location circumference and an arrow head, is 
displayed, and advice voice and the advice sound "PIPPIPPITSU" are outputted. Advice voice etc. can 
be outputted now also from an earphone 16. 

[0008] Drawing 2 expresses the configuration of portable navigation equipment 10. This portable 
navigation equipment 10 is equipped with the advice information generating section 20 which generates 
the various advice information to the pocket person of equipment, the map information storage section 
24 map information was remembered to be, and the current position test section 26 which measures the 
current position of portable navigation equipment 10. Moreover, portable navigation equipment 10 is 
equipped with the map drawing section 28 which draws a map etc., the data input section 30 into which 
various data are inputted by input key 14 grade, and the advice sound signal output section 32 which 
outputs advice voice etc. 

[0009] The map information storage section 24 has the other data 245 with which the information for 
every various areas, such as the route data 241, the crossing data 242, the map drawing data 243, 
alphabetic data 244 and the characteristic photo intelligence of a point and the characteristic hotel of an 
every place region, and sightseeing advice, the voice data at the time of carrying out voice advice, etc. 
are stored as map information. This map information storage section 24 supplies every place drawing 
information to the advice information generating section 20 or the map drawing section 28. As a storage 
of the map information storage section 24, CD-ROM (read only memory), an IC card or a magnetic disk, 
a magneto-optic disk, etc. are used, for example. 

[0010] Here, the route data 241 consist of coordinate locations (LONG, LAT) in the every place point 
between the size of each route as data required for path advice, the die length of a route, the crossing 
number used as the starting point of the route, or a terminal point, the starting point, and a terminal point 
etc. The crossing data 242 are data of the route which constitutes an intersectional name and its 
coordinate location, and its crossing etc. In the display 12, the map drawing data 243 are data for 
drawing the geography of a river water system, a crest, etc., a building, a line, a route, etc., and have the 
absolute coordinate as which each data are specified by LONG and the LAT. This map drawing data 243 
is hierarchized for every scale of a map, and the data of the lowest layer are data for drawing the map of 
the scale of 1/10,000, and it is detail data including a fine alley, a firm name, etc. 
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[001 1] Alphabetic data 244 is data for displaying a name, the name of a place ("henceforth the name of a 
place etc."), etc. of the abridged notation of the description object used as marks, such as a department 
store and a school, as shown in drawing 1 , or the description object on a map. Alphabetic data 244 has 
the character-string data corresponding to an every place name etc., and dictionary data which consist of 
font data of all the alphabetic characters displayed on a map. Character-string data have the coordinate 
data in which the absolute coordinate (LAT, LONG) of the central point of a character string, i.e., 
intersection [ of the diagonal line of the rectangle determined with the vertical width of face and die 
length of a character string ] **, is shown, and code data for specifying the font data of each alphabetic 
character (an abridged notation is one character) which constitutes a character string. Each character- 
string data are linked with the map drawing data 243 with the coordinate data. 

[0012] The current position test section 26 is connected to the GPS (global positioning system) receiver 
34, the beacon receiver 36, the distance robot 38, and the bearing sensor 40, respectively. GPS receiver 
34 receives the electric wave of a GPS Satellite, and the current position test section 26 computes the 
absolute location of portable navigation equipment 10 based on the received data of this GPS receiver 
34. On the other hand, the beacon receiver 36 receives the positional information from the beacon 
arranged in the road. The bearing sensor 40 has gyroscope sensor 402 grades, such as the earth 
magnetism sensor 401 which detects earth magnetism and asks for the sense of portable navigation 
equipment 10, i.e., bearing, a gas rate gyro which detects the angular rate of rotation, and an optical fiber 
gyroscope. 

[0013] It is because the earth magnetism sensor 401 is the effect of the magnetization of for example, 
portable navigation equipment 10 the very thing, the structure made with iron, such as a pons, or a 
power cable, etc., that two kinds of sensors are used may detect external magnetic fields other than earth 
magnetism here and bearing detection may be mistaken. Therefore, by the bearing sensor 40, bearing 
detection is usually performed using the gyroscope sensor 402 which is not influenced of an external 
magnetic field, and exact bearing detection is performed by amending the error of the detection value 
based on the detection value of the earth magnetism sensor 401 . 

[0014] The bearing data detected by the bearing sensor 40 are supplied to not only the current position 
test section 26 but the advice information generating section 20, or the map drawing section 28. It 
integrates with it twice and a distance robot 264 obtains a travel while it detects the acceleration of 
portable navigation equipment 10. Although the current position test section 26 can carry out location 
measurement independently from GPS receiver 34 and the beacon receiver 36, it computes a location 
absolutely in a location unreceivable from a GPS Satellite or a beacon with the dead-reckoning 
navigation which used the distance robot 264 and the bearing sensor 263. 

[0015] The map drawing section 28 is equipped with RAM for drawing data (random access memory) 
by which CPU for drawing (central processing unit) which performs various processings for drawing the 
arrow head which shows a map, a recommendation path, a photograph, the direction of a track, and the 
direction of the destination, and the various data read from the map information storage section 24 are 
stored on a display 12, respectively. This map drawing section 28 rotates a map centering on the current 
position, and draws on a display 12 so that it may be in agreement with bearing where bearing on the 
map which drew is actual. That is, according to the current position measured by the current position test 
section 26, and bearing detected by the bearing sensor 40, the coordinate data in the map drawing data 
243 and alphabetic data 244 is changed, and the map and alphabetic character after coordinate 
transformation are drawn on a display 12. RAM for drawing data of the map drawing section 28 has the 
storage area which stores drawing data in which it is shown, the storage area which stores the map 
drawing data 243 after coordinate transformation, and the drawing data of alphabetic data 244 grade, 
and other drawing data displayed on a map, for example, the current position, such as an arrow head and 
a command. 

[0016] Drawing 3 expresses typically the storage area of each drawing data in RAM for drawing data. 
The storage area of each drawing data is mutually linked with each drawing data 243 and the coordinate 
data which 244 grades have, and it has layer structure as shown in drawing 3 . That is, RAM for drawing 
data has the map layer 50 and the alphabetic character layer 52 as a storage area where the map drawing 
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data 243 and alphabetic data 244 after coordinate transformation are stored, respectively. Moreover, it 
has the current position layer 54 in which drawing data, such as an arrow head which shows the location 
and bearing of portable navigation equipment 10, are stored, and the command layer 56 in which the 
drawing data of various commands are stored. The screen shown in drawing 1 is displayed by the data of 
each above layers 50, 52, 54, and 56 lapping on the bit map memory of a display 12, and being 
developed. As a display 12, a liquid crystal display or a plasma display is used. 
[0017] The data input section 30 is for a pocket person to input the various operator command to the 
destination (point of arrival) or portable navigation equipment 10. Although the data input section 30 
mainly consists of touch panels with which input operation is performed by touching two or more input 
keys 14 shown in drawing 1 , and the display screen of a display 12 in this example, a keyboard, a 
mouse, a light pen, a joy stick, a voice recognition unit, etc. may be used. According to the command of 
the advice information generating section 20, the advice sound signal output section 32 compounds 
predetermined voice and a predetermined advice sound, and supplies the signal to the sound signal 
output terminal 42. For example, an advice sound called advice voice and "PIPPIPPITSU", such as "turn 
at the next crossing on the right", is outputted from the loudspeaker 13 and earphone 16 which were 
connected to the sound signal output terminal 42. 

[0018] The advice information generating section 20 is equipped with RAM for navigation which stores 
CPU which performs processing for outputting various advice information to a pocket person, ROM 
(read only memory) in which the predetermined program was stored, input data, the processing result of 
CPU, etc. The advice information generating section 20 searches for the recommendation path to the 
destination based on the navigation program stored in ROM from the destination inputted into the 
current position measured by the current position test section 26, and the data input section 30 and the 
route data 241 of the map information storage section 24, or crossing data 242 grade. Moreover, the 
direction to which a pocket person should go in accordance with a recommendation path is judged from 
the path data for which it looked, and the current position measured by the current position test section 
26. 

[0019] The advice information generating section 20 also judges the direction of the destination from the 
inputted coordinate data of the destination. And an arrow head is displayed on a display 12, or advice 
voice, such as "please turn at the next crossing on the right" etc. from a loudspeaker 13, is made to 
output by supplying the various advice information which they are as a result of decision to the map 
drawing section 28 or the advice sound signal output section 32. The advice information generating 
section 20 judges the sense of the portable navigation equipment 10 to the direction of a 
recommendation path, i.e., the travelling direction of a route and the direction of the destination used as 
a path, based on die detection value of the bearing sensor 40, and orders a display the advice sound 
signal output section 32 and the map drawing section 28 for an output, an arrow head, etc. of an advice 
sound according to the difference of the direction of both. In addition, although the data of a path for 
which it looked consist of route data, crossing data, etc. to the destination, these are stored in RAM for 
navigation with the data of the destination, and when read by the map drawing section 28, they are 
drawn on the map of a display 12 with a map. 

[0020] Next, actuation of the example constituted in this way is explained. 

(1) With outline portable navigation equipment 10 of operation, it is drawn as rotated in the map on a 
display 12 according to change of the sense of portable navigation equipment 10 centering on the current 
position on a display map, and bearing on a map and actual bearing are in agreement. The advice by 
portable navigation equipment 10 is divided roughly into the advice which guides a pocket person in 
accordance with the recommendation path which searched a map and the current position with advice of 
only displaying on a display 12, and the advice which tells only bearing of the destination if needed for a 
pocket person. Hereafter, actuation of the portable navigation equipment 10 in each advice is explained, 
respectively. 

[0021] Drawing 4 expresses change of the sense of the pocket person m on a actual route, and drawing 5 
expresses change of the screen drawn by the display 12 corresponding to sense change of the pocket 
person m shown by drawing 4 , when showing around only by the display of a map or the current 
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position. If the pocket person m changes the sense in the direction of B from the direction of A as shown 
in drawing 4 (i.e., if the sense of portable navigation equipment 10 changes to B from A), the screen 
shown by (A) of drawing 5 will be rewritten by the screen as shown by (B). That is, centering on the 
current position, a part for the include angle into which portable navigation equipment 10 changed the 
sense, and a map rotate, and are drawn. (A) and (B) - the arrow head C which shows bearing of the 
north on a display 12 on any screen is in agreement with bearing of actual north. Moreover, the arrow 
head which shows the location and sense of portable navigation equipment 10 has turned to the always 
same direction (screen upper part) to the display 12. In addition, although only an alphabetic character to 
illustrate and which was abridged-notation-ized is usually displayed on a display 12, a name formal 
instead of, the name of a place (address) formal instead of, etc. are displayed by pushing the 
predetermined input key 14 and changing the mode. [ an abridged notation ] 
[0022] Drawing 6 expresses change of the screen of the display 12 in the case of guiding a pocket 
person in accordance with a recommendation path. When a pocket person moves in accordance with the 
recommendation path K, while a revolution indication of the part map into which a pocket person's 
sense shown by drawing 6 (A) was changed into as an arrow head D showed, and the sense was changed 
when it was made in agreement with the direction of the recommendation path K as drawing 6 (B) 
shows is given A big arrow head is displayed on a screen, and the advice sound "PIPPIPPITSU" is 
outputted from a loudspeaker 13 or an earphone 16, for example. A pocket person can recognize easily 
which direction the direction of a recommendation path is in the scene currently seen actually by hearing 
an advice sound in seeing this arrow head ****. 

[0023] Drawing 7 expresses change of the screen of the display 12 in the case of performing advice 
which tells only bearing of the destination. When it does not move in accordance with a specific path, 
but a pocket person changes the sense as an arrow head E shows the direction of Destination n, when 
moving to reliance, and the sense of Destination n and the sense of portable navigation equipment 10 are 
in agreement, the display of a big arrow head and the output of an advice sound are similarly performed 
with the revolution display of a map. Drawing 8 expresses the physical relationship of a display 12 and 
the pocket person m. Drawing 5 - drawing 7 are the things showing change of display 12 screen when 
being in the physical relationship which a display 12 and the pocket person m show to drawing 8 , and 
the alphabetic character on a map (abridged notation) is usually drawn in the fixed direction to a display 
12, as (A) - (C) of drawing 8 shows. That is, it sees from the pocket person m and is drawn at the always 
same include angle. 

[0024] Drawing 9 is change of display 12 screen when the pocket person m rotates portable navigation 
equipment 10 in the palm. If a pocket person does carrying out the depression of the predetermined input 
key 14 etc. and changes the writing mode of an alphabetic character, portable navigation equipment 10 
will rotate the sense of the alphabetic character on a map together with the revolution display of a map, 
and will draw. That is, as (A) - (C) of drawing 9 shows, when the pocket person m rotates portable 
navigation equipment 10 on a palm, the alphabetic character on a map is drawn so that the sense may 
always become fixed to a drawing map. In this case, a pocket person can see the alphabetic character 
which turned to the always same direction to itself. For example, while he is walking along the path, 
only the sense of portable navigation equipment 10 is changed without changing its own sense, and 
when checking the direction of the destination etc. to reliance, an alphabetic character becomes legible 
for the pocket person m about the advice sound "PIPPIPPITSU." 

[0025] (2) the detail drawing 10 of operation - drawing 12 - the flow of actuation of the portable 
navigation equipment 10 of this example - a table - it is a thing the bottom. First, the advice 
information generating section 20 displays the message which asks whether have a destination or not on 
a display 12, and when a purport with the destination is inputted by the pocket person (step 1 ;Y), it 
processes destination setting out (step 2). That is, the hiragana of the name of a place list of destinations 
or 50 sound array etc. is displayed on a display 12. And if a pocket person chooses the predetermined 
name of a place from a destination list, or it carries out inputting 50 sounds (address) of name of a places 
of the destination etc. and the destination is inputted into the data input section 30, the advice 
information generating section 20 will store this destination data in RAM for navigation, and will set up 
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the destination (step 2). 

[0026] Next, if the message which asks whether it is necessary to guide the advice information 
generating section 20 to the destination in accordance with a predetermined recommendation path is 
displayed on a display 12 and a pocket person inputs that it is required (step 3), it will search for the path 
to the destination set up at step 2 (step 4). That is, it searches for the path from the current position to the 
destination based on the measured value of the route data 241 of the map information storage section 24 
and the crossing data 242, and the current position test section 26, and the set-up data of the destination 
(step 4). In addition, a pocket person may input the current position through the data input section 30 
like the destination. If the path planning to the destination is completed, the message which asks whether 
draw in the mode which shows the sense of the alphabetic character displayed on a map by drawing 8 , 
or draw in the mode which shows in drawing 9 will be displayed on a display 12. And the mode which 
the pocket person chose is set up (step 5). 

[0027] Next, the advice information generating section 20 calculates bearing change of the portable 
navigation equipment 10 within predetermined time from the detection value of the bearing sensor 40 
(step 6). And when bearing change is more than a predetermined include angle, for example, 5 degrees, 
or 10 degrees or more, coordinate transformation of the map drawing data 243 read from the map 
information storage section 24 is carried out so that a part for bearing which (step 6; Y) and the map 
drawing section 28 detected by the bearing sensor 40, and a map may rotate and may be drawn to a 
display 12 (step 7). The map drawing data 243 which carried out coordinate transformation are stored in 
the map layer 50 ( drawing 3 ) of RAM for drawing data of the map drawing section 28. 
[0028] Next, the map drawing section 28 carries out coordinate transformation of the alphabetic data 
244 according to the writing mode set up at step 5 (step 8). That is, as shown in drawing 8 , when the 
mode which draws an alphabetic character at a fixed include angle to a display 12 is chosen, only the 
coordinate data in each character-string data of alphabetic data 244 is changed. On the other hand, as 
shown in drawing 9 , when the mode which is rotated and the sense of an alphabetic character also 
displays with a map is chosen, transform processing is performed also to the font data of not only the 
coordinate data of alphabetic data 244 but each alphabetic character. The map drawing section 28 stores 
in the alphabetic character layer 52 of RAM for drawing data the alphabetic data 244 which carried out 
coordinate transformation. 

[0029] And with the data of the current position layer 54 and the command layer 56, the map drawing 
data 243 after coordinate transformation and alphabetic data 244 are developed in the bit map memory 
of a display 12 in piles, and it draws on a display 12 (step 9). Thereby, on a display 12, a map screen as 
shown in drawing 1 is displayed. In addition, when there was no destination in step 1, path advice was 
not needed in (N) and step 4 and it is inputted, (N) shifts to step 5. Moreover, when bearing change of 
equipment is under a predetermined angle at step 6, a map etc. is drawn based on the drawing data after 
(N) and the coordinate transformation (steps 8 and 9) stored in each layers 50-56 (step 9). That is, a 
revolution indication of the map on a display 12 is not given. 

[0030] Next, it judges whether the advice information generating section 20 has path data in RAM for 
navigation (step 10), and when there are path data, it judges whether the predetermined input key 14 
which asks for the output of (step 10; Y), an arrow head, or an advice sound was pushed by the pocket 
person (step 1 1). When pushed (step 1 1 ;Y), it judges whether it is on the path for which the current 
location searched from the path data stored in the measurement data and RAM for navigation of the 
current position test section 26 (step 12). When it is on a path (step 12;Y), the advice information 
generating section 20 judges whether the sense of portable navigation equipment 10 is in agreement with 
the direction of a path from the crossing data which constitute path data, route data, and the detection 
data of the bearing sensor 40 (step 13). 

[0031] When the sense of portable navigation equipment 10 is in agreement with the direction of a path 
(step 13;Y), the map drawing section 28 displays a large arrow head on a display 12, as (B) of drawing 6 
shows (step 14), and the advice sound signal output section 32 makes the advice sound "PIPPIPPITSU" 
output with large sound volume from a loudspeaker 13 or an earphone 16 (step 15). And it judges 
whether for example, the pocket person touched the command ( drawing 3 ) of the advice termination on 
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a display 12, and directed the advice termination (step 16). If the advice termination is not directed (step 
16; N), it will shift to step 5, and processing will be terminated if an advice termination is directed. 
[0032] In step 13, when it is judged that bearing of a path and bearing of equipment are not in 
agreement, (N) advice information generating section 20 judges whether the angular difference of the 
direction of a path and bearing of equipment is a fixed less than angle, for example, 10 degrees, (step 
17). And when it is judged that it is less than a fixed angle (step 17;Y), an advice sound is outputted with 
small sound volume (step 18), and when it is judged that it is not less than a fixed angle (step 18; N), it 
shifts to step 16. Thus, the direction of a path can be easily known by changing the sound volume of the 
advice sound to output in the time (step 17;Y) of bearing of equipment approaching bearing of a path, 
and the time (step 13;Y) of being in agreement. In addition, when the predetermined input key 14 is not 
pushed in step 1 1, it shifts to (N) and step 16, and the message which tells (N) about being off a path 
when it is judged that there is no current position on a path in step 12 is displayed on a display 12, or 
carries out a voice output from loudspeaker 13 grade (step 19), and it shifts to step 16. 
[0033] It judges whether on the other hand, in step 10, when there are no path data, (N) advice 
information generating section 20 has destination data in RAM for navigation (step 20). When there are 
destination data (step 20; Y), the advice information generating section 20 computes bearing of the 
destination from the coordinate data contained in the destination data, and the measurement data of the 
current position test section 26 (step 21). And based on the detection value of the bearing sensor 40, it 
judges whether bearing of the destination and bearing of equipment are in agreement (step 22), and 
when in agreement, as (step 22; Y) and drawing 7 (B) show, a large arrow head is displayed on a display 
12 (step 23). And an advice sound is made to output with large sound volume (step 24), and it shifts to 
step 16. 

[0034] In step 22, when it is judged that bearing of the destination and bearing of equipment are not in 
agreement, it judges whether the include angle of bearing of (N) and the destination and bearing of 
equipment is less than a fixed angle, for example, 10 degrees, or 15 degrees or less (step 25). When it is 
less than a fixed angle, (step 25; Y) and an advice sound are made to output with small sound volume 
(step 26), and when it is not less than a fixed angle, it shifts to step 16. In addition, in step 20, only the 
revolution display of a map as shown in drawing 5 is performed, without displaying a big arrow head as 
shifted to (N) and step 16 and shown in the output of an advice sound, or drawing 6 (B) drawing 7 (B), 
when there are no destination data. 

[0035] As explained above, since it is drawn as rotated in the map on a display 12 according to change 
of the sense of portable navigation equipment 10, and bearing on a map and actual bearing are in 
agreement, by this example, a pocket person can recognize bearing on a map easily as actual bearing. 
Moreover, in this example, since a big arrow head is displayed on a display 12 when bearing of portable 
navigation equipment 10, and the destination and bearing of a path are in agreement, compared with the 
case where it tells about only to an advice sound, a pocket person can recognize the destination and 
bearing of a path clearly. 

[0036] Moreover, since the alphabetic character writing mode which becomes fixed to a display 12 at a 
revolution of a map regardless of the sense of the alphabetic character on a map, and the alphabetic 
character writing mode which rotates with a map can be chosen, that a pocket person looks at the 
alphabetic character always displayed with the fixed sense to itself can recognize the alphabetic 
character on **** and a map easily by choosing the suitable mode. In this example, since the revolution 
display of a map or an alphabetic character is performed only when the sense of portable navigation 
equipment 10 changes more than a fixed include angle, a map is not frequently rewritten by the hand 
deflection etc. and a flicker of a screen can be prevented, in addition, as for the revolution display of a 
map etc., 30 degrees or more of sense of portable navigation equipment 10 changed - to compensate for 
a revolution of portable navigation equipment 10, the map may be indicated by revolution on real time, 
without carrying out for solving and preparing a threshold. 

[0037] Moreover, "Py, Py, Py", "PUPPUPPUTSU" or "ping-pong", etc. is sufficient as an advice sound, 
and it may output "they are right-hand side/left-hand side to a slight degree" and the voice "the direction 
turned to now is the direction of the destination/path" as an advice sound. Moreover, the advice 
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information generating section 20 computes the distance from the data of the current position measured 
by data and its present location ******** 26 of the set-up destination to the destination, and may be 
made to enlarge sound volume of an advice sound with access to the destination. Furthermore, the 
depression (step 1 1) of the predetermined input key may not be carried out, or you may make it always 
output an advice sound. Although the sound volume of an advice sound changes in two steps, you may 
make it the include angle of the destination or the direction of a path, and the direction of equipment 
change an advice loudness level to a three-stage in the time of 30 degrees, 15 degrees, and 0 degree in 
the above example, for example (when in agreement). Moreover, although it was that the revolution 
display of a map was always performed as like, it may be made to be carried out only when a 
predetermined key is pressed. 
[0038] 

[Effect of the Invention] According to the portable navigation equipment of this invention, a pocket 
person can recognize a direction easily. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the appearance of the portable navigation equipment by the 
example of this invention. 

[Drawing 2] It is the block diagram having shown the configuration of this equipment. 

Prawing 3] It is the explanatory view showing the layer structure of the drawing data of this equipment. 

[Drawing 4] It is the explanatory view having shown change of the direction of [ on the route of the 
pocket person of this equipment ]. 

[Drawing 5] It is the explanatory view having shown change of the display screen of this equipment. 
[Drawing 6] It is the explanatory view having shown change of the display screen of this equipment. 
Prawing 7] It is the explanatory view having shown change of the display screen of this equipment. 
Prawing 8] It is the explanatory view having shown the physical relationship of the display screen of 
this equipment, and a pocket person. 

Prawing 9] It is the explanatory view having shown the physical relationship of the display screen of 
this equipment, and a pocket person. 

prawing 10] It is the flow chart which showed the flow of actuation of this equipment. 
Prawing 11] It is the flow chart which showed the flow of actuation of this equipment. 
[Drawing 12] It is the flow chart which showed the flow of actuation of this equipment. 
Pescription of Notations] 
10 Portable Navigation Equipment 

12 Display 

13 Loudspeaker 

14 Input Key 
16 Earphone 

20 Advice Information Generating Section 
22 Dial Gage 

24 Map Information Storage Section 
26 Current Position Test Section 

241 Route Data 

242 Crossing Data 

243 Map Drawing Data 

244 Alphabetic Data 

245 Other Data 

28 Map Drawing Section 

30 Data Input Section 

32 Advice Sound Signal Output Section 

34 GPS Receiver 

36 Beacon Receiver 
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38 Distance Robot 
40 Bearing Sensor 

401 Earth Magnetism Sensor 

402 Gyroscope Sensor 

42 Sound Signal Output Terminal 
50 Map Layer 

52 Alphabetic Character Layer 
54 Current Position Layer 
56 Command Layer 



[Translation done.] 
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[0 0 2 8] ftlC, ttJDtiiSa 2 8 (4, ^7y/5T'S 
Y^ttX-X"^?-* 2 4 4 SrMlf 

^Srx^^yw^r 1 2JC*tL— Zt^flC-catRi - **— 
K^*iI^Stifz^(c(4, 5:^7='-^ 2 4 4©*3t!f5( 

5tw^«orSj# b*iL®b#\z®mLxmmi-Z 

K4«»RSixt»^^tt, 2 4 4 ©If. 

SRftMfSSrfi'^. flUHfriiias 2 8(4, flSRRRUfcXif 
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[0 0 2 9] -t LT, tftfitH't5 4, n-7>KL- 

2 4 3, X^f?-? 2 4 4 ^Ifatf-f 1 2 <D 

t'j, IdJSHU f^^/M l 2±(rf§ 

®-f5 (77 77 9) o ^ttiwiO, 7^7"K12 

5„ ftfc, /f^i (cfcv^t @6t)li!l^^75 i orc^ 
(N) . RTI*^ •yy'4\Zi6\,^X@i&mft&&9b LX 10 
V^rfT^iATJS^^^ (N) 14, ^x _y7°5(w^ff1- 

hotzm& (N) , 2-1^^5 0~5 6 

(77778, 9) &<75ti!ix-*£Xt-. HUE 

1 2±W*llll±fH]te**$^V\ 

[0030] ftii, Srtfflf $8«±gfl 2 o (4, 7f7--> 

3 VfflRAMl^SSSx-^^fcS^A^flJWL (77 
77l 0) , iHS§7-?^fcS«3-l-(4 (^fy^l 

0 ; Y) , *fp^*rt*©a^fc*»SJ5f*OA**- 20 

1 4#^^#(c t toT}fT$tl/-c^^ : g : ^^^JffiT-r5 (7 
r-y/ll). ffTSitfc*^ Ufy/i 1 ; Y) , 

a&ttiisjjttt 2 6 <r>m&f- 9 -> a r 

SBJi-Cfci^^^JKrf* <*t- 5/7*1 2) . 
±T'*>5*& (^77^12 ; Y) , Igrtfflf«3&£»2 
0 (4, &&7 - * 4r«fi£1- 5 ^S^f- * -^is S§7 - 

RU t *ffiir^f-4 OO^fflf — tJUFfflt-f 
7-->3 y^fi 1 0<7?(6j# #HE&<0;fr[n]£:— Set - 

6 (^ry^l 3) o 30 
[0 0 3 1] tlfffltt'y->3>gii 0Ol6l*asft 
Bo;fr[p|£:-»L-CV\fce> (77771 3 ; Y) ., ifeE 
tt!ilB2 8.#, 116(0 (B) T*7r;"t"J: 0 Id, 7^77^ 
^ 1 2±IC*#V^EP***L (^ff71 4) , 311*5 

ofc^rt^Sr^k"-'* 1 3fc5VM4l'^*>l 6d>(b7C 

If, ifti!f^7U>f 1 2±(7)3grt4 ) Jkro3TVK 
(0 3) l^yf Lt, Hfi^JtCDji^Sr Llzfr&fr* 
WWrtZ (77771 6) „ Jfcrt'l'lktfJg^Sih/Cl^fc 40 
fr-otib (77771 6 ; N) , ^f^75l:^fU 

[0 0 3 2] ^f?/i 3fc*5^T, iHS&CD 
©#<fc#H&UTfcv^*]*rLfc»8- (N) , Jgrtltft 

{Sjx.l4, l 0° £trtt?*>5*»5*»S:*iJ»ri-«) (*7 
2/7*1 7) . -t Lt, -S^^^T-fc?,i:4Mj®TLfcar-& 
(Cf4 (7T'77l7 ; Y) 3ert#*/h$^**-Cta*L 

(4 (77^718 ; N) 77771 6 izfflrti). 50 
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»jto*flt*sSKb*fi[t3£<5v^it (77 

7 7l 7 ; Y) h -ffctfett (77 771 3 ; Y) 

bx\ mJ}-tz>£to : &Q> : £±&&x.zz. tx\ SS&co^ 

(N) , 7° 1-6 IzWrtls *7 y~f\ 2 (Cfc^T 

mftfte^s^jbicft^tfiMLf^-g- (n) ictt, ig 

7W 1 ^K^Lfc'J, £>5VM47t*-;fr 1 3 3p7i><b 
^tB7JLT (^7771 9) , ^7^71 6tc^f1- 

[0 0 3 3] ^7y7l Od&l^T, iHSST*-:? 

(n) , jgrtfflrajg^a 2 o ii, 

- v- 3 y ffl R AMlc g ^ilfex - :? ri> fc 5 *^.*^Sr JpJWr-T 
-5 (^77/2 0) o l««7-i'i s fc5iB' (^7y 
72 0 ;Y) , ^rtlf ^H^ffl 2 0 14, ^<D I 

^ tc^sixsffiwf'- 9 1 . mffi&ES'j^ 2 6 (owm 

1) o -tUT, ^{4ir>-1f4 0 O^aHiSrSf-, SiftttJ 
ro^tttSia^fi:* 5 — SL-Ci^iA^^WWrL (^ 
7^722) . -g:LTV^*frJCfi (^7 772 2 ; 
Y) > 17 (B) X'TF-f*. 5t-^f v^cRl£x-r 771/ 
-Y 1 2tc«^$-a:5. (77 7 7 2 3) o -t Lts 
^7v#V^*T-tt57?$-ti: (77772 4) , 77771 

[0 0 3 4] 77 772 2ICJoV^T, g^I*lil(7?*fi:ii? 

m^iit^-mtxi^^^brnwrLtzm^ (no-, § 

10° fcS^I*15° tiT-Cfci^S^^Wfi"* 

7772 5) „ -S^Wrtt?fcofc*g-^(4 (7777 

2 5 ; Y) . J6rt*fc/hS^**-eai;'j£-& (77 7 7 
2 6) , -S^tirt-C^A^ort^, 77 771 6 \ZM 
ft-tZ. ^*3, 77 772 0lC*5^T, Ittif-^* 
**»ofc*& (N) , 7f 77l6l;fffLTlrtt«D 
til^ia6 (B) 17 (B) (C^LTci ?^7C#^^fP 

[0 0 3 5] W±W9! Ufc i 5 i-^ *mt«"Ctt, 7> 
i 2±<o*H3» J *#fflT-t:y— >9 >SEi o 

co ^4 1 HBR ro*fit t tfs-grT 5 i 5 fc * o T v ^ <D 

x\ m&%&. Mm.tx'<D%itLznm<DjjiiLtLx®£ 

7 1*7— > 3 >'%iW. 1 0 co*{ii g ftifc-^&s&co^ftas 
-&L7ctt(C, f-f77M 1 2±{i*#*^Bl*:* 

So 

[0036] sfc, *m±<ox5 L <Dfa% &iim<D&im\c 
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i#fc< mmcnh botSrE&Jh 1-5 i fctf-C* 
KKi oroifiif **»3 o° W±^<bL/ii ^icftotfc J; 
->a >Ml 0 OlsMSK-g-fcHtT !> Tz^^f -MdifcBI* 
[0 0 3 7] tfc % *rt#!4. ft'-, f-, fc'-j 

ffcr>tt«/aittj r^rfij^T^?)^^ 

ffl^JUWK 2 0#, !3:£L 

fc 1 * ^ilffiiiUEffl'J^tP 2 6 Lfcmffi 

LfbJ;^. MIC 9f£tf>A2>*-fci¥T (^f^l 
1) LtKXiimft^ZIS^&tli-ZXolzLTiiX 

fair, S®<75*[fili:<0^«7)S, 3 0° (DtZt. 15° 

o° <nt$ £T\ 
*#£#3J£Pgtc^;b5<fc:>(cLTt><fcv\ i&0 

*-£J¥TLfct #<D^, fir fc>*i5 <£ 5 lc LT t> <fcv\ 
[0 0 3 8] 

flit, «E«*li. **ic*i*5«:lM»i-s-t**-e#s. 
[0Stf>ffiit£ftlfcim 

[Hi 1 ] *HBJ(75^liS^j(C«t5^ffl1-t'^-->3 >SS 

[12] nnui«)*j««f*ufc^By^ia-c*>*. 

[03] WSSBOttB^-^roi^-f-lrWafc^i-RWH 
IHT-fo5o 
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[06] raStllWf'-f ^T'WiBffiOgftSr^LfcRW 
0T-fc5„ 

[07] Hit««)f f ^^7'WliiB©«fls«r*Lfc»W 
0T-fe5„ 

[08] (5]ggWx^^7'U'f®®i^^#i<75<iKil 

«&*Lfc!ftBJ0-efc5o 

[0 9] WiM©r*;*ruW'Wii*i«Mf40>«fc«H 

[010] mmW.nWsi / t<DWLtl%7jkLtzyv- ! 3-*r- h 
10 T'fc5„ 

[Eii] m^momi^mti^Litya-f k 

[0 12] ^W:<DWsrf<Dmti^7FLtzy o-^^r- h 

i o ■*■ f~y- s 

1 2 T-f ^7*U-T 

1 3 *t°-;*7 

1 4 A#*- 
20 16 -1'ir*>' 

2 0 3£rtffi«36±6B 
2 2 yj-^/Vtf—*? 
2 4 «&0tfr*8fai§:gB 
2 6 m«EffifEiH5£S& 
2 4 1 ilSIx-^ 

2 4 2 £^ Af - ? 
2 4 3 iifilf- * 
2 4 4 ISC^T- 9 

2 4 5 -ecoftilWr'— ^ 
30 2 8 ttU0fi!iSB 

3 0 T-tXtsM 

3 2 mft^Pii #Hi*» 
3 4 GPS$«« 
3 6 f - = Vgff ffi£ 

3 8 g§86-fcVf- 

4 0 *ffi-fc yf" 
401 ttiKm-fevf- 

4 0 2 v?-W n-fe^-f- 

4 2 e^it*m*«s-T- 

40 5 0 *HW + 

5 2 X^W-V 

5 4 iSfilKt 
5 6 3-?^KMt 
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